This paper asks whether gift exchange generates externalities for people outside of the bilateral relationship between the gift giver and recipient, and whether the nature of this relationship is affected by social networks. We examine this question in the context of a field experiment in urban Chinese hospital outpatient clinics. We first show that when patients give a small gift, doctors reciprocate with better service and a fewer unnecessary prescriptions of antibiotics. We then show that gift giving creates externalities for third parties. If two patients, A and B are perceived as unrelated, B receives worse care when A gives a gift. However, if A introduces B as a friend, then both A and B benefit from A's gift giving. Hence, we show that gift giving can create positive or negative externalities, depending on the giver's social distance to the third party.
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Introduction
Gift exchange plays an important role in social interactions both in the field and in the laboratory. A classic example in the labor market involves employers paying above-market wages and workers reciprocating by devoting more effort (Akerlof, 1982; Akerlof and Yellen, 1990; Fehr et al., 1993; Fehr and Falk, 1999; Gneezy and List, 2006) . A small gift has also been shown to significantly increase charitable donations (Falk, 2007) .
1 Gifts are important in business contexts as well. For instance, pharmaceutical companies are estimated to spend $19 billion per year on marketing to 650,000 prescribing US physicians in the form of free samples, sponsored dinners, and travel (Brennan et al., 2006) . This paper asks whether gift exchange generates externalities for people outside of the bilateral relationship between the gift giver and the recipient, and whether these externalities depend on social networks. We examine this question in the context of a field experiment conducted in Chinese hospital outpatient clinics between May and August 2012. This is an interesting context for examining gift exchange because many physicians receive gifts from patients or from pharmaceutical companies, even in western countries, and the ethics of accepting gifts from patients has been discussed in the medical literature (Lyckholm, 1998; Nadelson and Notman, 2002; Spence, 2005) . In our experiment, two patients visit the same physician in sequence, first patient A and then patient B. We adopt a 2×2 design that varies depending on whether patient A gives a token gift to the physician or not, and on whether patient A introduces patient B as his/her friend or not.
1 There is a related experimental literature looking at gift giving behavior (e.g. charitable donation) without an opportunity for reciprocity (i.e. no gift exchange). Studies show that warm-glow (Andreoni, 1990 ) and concern about image (Andreoni and Bernheim, 2009) affect this altruistic giving. Interestingly, Andreoni and Rao (2011) find that asking for a gift has significant positive influence on gift giving behavior, so that potential givers try to avoid being asked (Andreoni, Rao and Trachtman, 2012) . Andreoni (2007) also shows that giving to a group leads to on average lower donation per receiver compared to giving to only one individual, suggesting that altruistic giving is congestible . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   5 and Section 5 presents the empirical results. Section 6 discusses the results in the context of theories of gift giving and reciprocity. Section 7 concludes the paper.
Background
Many lab experiments have demonstrated the existence of gift exchange relationships (e.g. Fehr et al., 1993; Fehr and Falk, 1999; Gächter and Falk, 2002) . Other studies suggest that reciprocating behavior is robust to the degree of market competition (Brandts and Charness, 2004) but is affected by the perceived intentions of the gift giver (Charness, 2004) . Several interesting field experiments are more related to the methods used in this paper (see DellaVigna (2009) for a nice review). Gneezy and List (2006) pay students to do fund-raising and data log work and find significant yet short-lived increases in effort in response to unexpected wage increases. Using a similar design, Kube et al. (forthcoming b) report that effort falls in response to an unexpected wage decrease. In contrast, List (2006) finds no evidence of a gift exchange relationship in sports card trading. However, all these studies focus exclusively on the bilateral gift exchange relationship.
We know of only two lab experiments that investigate externalities from gift exchange, and as far as we know, there are no field experiments. Abbink et al. (2002) consider an experimental -bribery game‖, in which two players interact repeatedly and can engage in illegal gift exchange at the expense of the general public. Malmendier and Schmidt's (2011) laboratory experiment explores similar decision making in a one-shot environment, with the gift recipient making decisions on behalf of a client in a setting where gifts are socially acceptable. Both studies find that gift giving strongly affects the recipient's decision in favor of the gift giver even at the expense of a third party. Malmendier and Schmidt (2011) explain their results by proposing an 6 extension of outcome-based models of reciprocity in gift exchange. They propose a model of outcome-based social preferences with an endogenous reference group, in which gift giving increases how much the recipient cares about the giver's welfare.
Our paper differs from these two laboratory studies of the externalities of gift exchange in three ways. First, and most obviously, it is a field experiment concerning an economically and socially important relationship-the interaction between physicians and patients in a hospital outpatient clinic. Moreover, gifts to physicians are common, and not only in China. A sizable literature examines gift giving from patients and pharmaceutical representatives to medical staffs (Levene and Sireling, 1980; Campbell et al., 2007; Spence, 2005) . Wazana (2000) reviewed 16 studies published between 1982 and 1997 and found that residents accepted six gifts per year from industry representatives. In a survey of 378 British physicians from various specialties, Lyckholm (1998) found that 20% had received gifts from patients during the previous 3 months.
Second, while the previous studies focused on generating a negative externality, we also find evidence of positive externalities when the third party is socially close to the gift giver. Third, in both Abbink et al. 's (2002) and Malmendier and Schmidt's (2011) setting budget constraints dictate that the third party must be hurt if the recipient wants to favor the gift giver. In our setting, a fixed time budget means that more time spent with one patient must come at the expense of less time spent with other patients. However there is no hard budget constraint dictating that if a doctor prescribes fewer unnecessary antibiotics to one patient, then they must prescribe more to another (though this kind of offset could happen). Hence our setting is somewhat more general than the laboratory experiments in that there is scope for physicians to engage in reciprocal behavior in at least one dimension that is not subject to a strict budget constraint .   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   7 There are several other important features of our setting. First, in China, most outpatient visits take place in hospitals rather than in clinics: A visit to a hospital outpatient clinic as in our experiment is often the counterpart of a visit to a physician's office in the U.S. (Hsiao and Liu, 1996; Yip et al., 1998; Hew, 2006; Eggleston et al., 2008b) .
Second, the experiment is conducted against a background of widespread antibiotic abuse in China. In a previous audit study investigating antibiotic abuse, Currie et al. (2011) report that two thirds of patients visiting clinics with mild cold/flu symptoms received inappropriate prescriptions for antibiotics. Many received prescriptions for two or more drugs, including powerful -second-line‖ antibiotics that are supposed to be reserved for serious illnesses. These unnecessary prescriptions posed substantial costs to patients in terms of both monetary costs and the risk of side effects. Antibiotic abuse has additional social costs, including the rise of -superbugs‖ that are resistant to most or all forms of antibiotics.
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An important motive for antibiotic abuse in China is that hospitals and physicians have substantial monetary incentives to prescribe medications. While physicians are generally salaried employees, their performance bonuses often depend on the volume of revenues generated (Tang et al., 2007) . Drugs are usually sold on site by hospital pharmacies, and drug sales now account for over 50% of all hospital revenues. Antibiotics account for 47% of all drug sales (Chen, 2005; Gong, 2009) . 3 Kickbacks from pharmaceutical companies can provide further economic 2 The Chinese have already seen increased antibiotic resistance compared to Western countries. A study of the resistance patterns of several common bacteria in China in 1999 and 2001 found that the mean prevalence of resistance among hospital acquired infections was 41% (with a range from 22% to 77%). Among communityacquired infections it was 22% (with a range of 15-39%) (Zhang et al., 2006) . Moreover, the high prevalence of antibiotic resistance in China is accompanied by a rapid growth in the rate of resistance. The annual growth rate was on average 22% between 1994 and 2000 in China, while the growth rate was only 6% between 1999 and 2002 in the U.S. (Zhang et al., 2006) . 3 The central government sets hospital fees at a low level, and historically provided transfers to hospitals to cover the difference between costs and fees (Hsiao, 1996; Eggleston et al., 2008a) . Starting in the early 1980s, the government began decreasing financial support to hospitals but did not allow them to increase fees (Yip and Hsiao, 2008) . Instead, hospitals are allowed to set higher prices for certain technology-intensive procedures and diagnostic tests.
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incentives for physicians to prescribe medications, with physicians receiving payments of about 20% of the value of the prescription (Yip and Hsiao, 2008) .
While some have argued that physicians over-prescribe antibiotics in response to patient demand, we took steps to close down this possible channel in the experiments described below.
4
Our patients were instructed to tell the physicians that they did not wish to take antibiotics unless they were necessary. Currie et al. (2011) found that this simple intervention reduced the prescription of antibiotics by 20% relative to a baseline where the patient made no such statement.
Thus, as we explain further below, in our experiment physicians can reciprocate to giftgiving either by providing better service, or by honoring the patient's expressed wishes by reducing costly and unnecessary antibiotic prescriptions.
Experimental Design
This field experiment was conducted in hospital outpatient clinics in a large Chinese city from May 2012 to August 2012, using students trained to act as patients. Two simulated patients (A and B) visited the same physician sequentially. We adopted a 2×2 design that varied with whether patient A gave a gift to the physician and whether patient A introduced B as his/her friend. Figure 1 presents the physician-visiting protocol.
In
Step 1 patients A and B went to the registration desk together to make appointments.
Patients will often be randomly assigned to different physicians at this stage if no specific
More importantly, hospitals are allowed to add a 15% markup to drug sales (Liu et al., 2000; Eggleston and Yip, 2004; Yip and Hsiao, 2008 request is made. We simply took whichever physician the registration office selected for the first patient. Since it was important for patient B to visit the same physician immediately after A, patient A was instructed to tell the registration staff: -We want to leave together, please assign us to the same physician one after the other.‖ Because the registration offices are physically separated from the physician's offices, physicians were unlikely to know that the patients had arrived together or that they had requested to be seen sequentially.
Step 2 differs between the gift treatment and the no-gift control. In the gift treatment, at the beginning of the appointment patient A gives a small gift to the physician before making the chief complaint. The gift is a bookmark worth about 1.4 RMB, approximately $0.20 U.S. (see Figure 2 ). This is a very small, token gift, relative to the incomes of these physicians. -I have a sore throat, slight dizziness, a poor appetite and some coughing. This morning, the symptoms worsened so I took my body temperature but it was in the normal range.‖ We purposely choose very minor symptoms so that it would be difficult for physicians to determine if the infections were viral or bacterial without further tests. Our simulated patients were told not to claim nausea, sputum, or other clinical symptoms that are not included in the chief complaint, nor were they to claim any previously related clinical history. To make sure that our simulated To exclude the possibility that physicians thought they were responding to the patient's demand for antibiotics, in step 5 our simulated patients were instructed to express their unwillingness to take antibiotics by saying -Maybe taking antibiotics is not necessary in my case? I have heard that it is not good to take too many antibiotics‖ (patient A) and -I don't like taking antibiotics. Please do not prescribe antibiotics unless they are necessary‖ (patient B). In
Step 6, the patient received any prescriptions (including non-antibiotic prescriptions, for example, Chinese traditional medicines). We recruited 32 college students (16 males and 16 females) as our simulated patients. They were divided into 4 groups, with each group containing 8 students of the same gender. Each group was required to visit 20 hospitals. In total our sample consists of 80 hospitals (50 tertiary hospitals and 30 secondary hospitals), 160 physicians and 640 individual visits. Table 1describes average physician and visit characteristics. Based on our post-experiment survey to simulated patients, most physicians were thought to be between 31 and 50 years old (patients reported that they were: 1=younger than 30, 2=between 31 and 40; 3=between 41 and 50; 4=older than 50). Slightly less than half (46%) were male. In most cases one other physician and one other patient were in the office during the visit and there were three patients waiting outside of the office to see the physicians. The average treatment duration for other patients was about 3.17 minutes. We randomize some important aspects of our experiment to minimize the impact of confounding due to unobservables. Every time the group started with a new hospital, we randomly assigned the eight simulated patients to one of the eight roles listed in Step 2 of Figure   1 . Secondly, we also randomized the order of the four treatments in each hospital to ensure that our identification was not influenced by any potential order effects. To minimize the impact of other unobserved factors that might change over time, the simulated patients were required to finish the visits to a given hospital within two weeks. However, they were not allowed to carry on more than one treatment on the same day in order to avoid becoming conspicuous. Given these requirements, the eight subjects in the same group coordinated on the specific dates of the visits according to their schedules. Table 2 gives an example of the random assignment of roles and of the order of the treatments within two hospitals by the same group of eight students. It is important to note that the same doctor saw patients in both the Gift and the No-Gift treatments, though they saw either only Friend treatments or only No-Friend treatments. Thus models with physician fixed effects (discussed below) control for unobserved heterogeneity in response to the gift treatment. Table 3 summarizes the taxonomy of treatments and observations for each type of simulated patients.
We measure the outcome of the visits in terms of drug prescriptions and service quality. In our framework, antibiotics are unnecessary, and the patient has stated that he/she is unwilling to take them unless they are necessary. Moreover, antibiotics are quite costly relative to the average monthly income. The average baseline cost of antibiotics is about 55 RMB (approximately $8.8 U.S.) and represents about 2% of average monthly personal income in city If the simulated patient received a prescription, we calculated drug expenditures as follows:
in many cases the total drug expenditure was listed on the prescription (79% of our visits). If not, simulated patients went to a pricing window to obtain total drug expenditures. In 14% of cases, we obtained prices using the website of the local Price Bureau.
In order to measure service quality, we ask the simulated patients to complete a survey after they finished each outpatient visit (see Appendix 1 for the complete survey). The survey covers the gender and approximate age of the physician, the environment of the visit, time spent with the physician, the questions physicians asked (e.g. whether the physician asked about symptoms such as cough, phlegm and allergies), examinations the physician performed (e.g. took temperature, checked tonsils), and the level of care provided to the patient (informed patient of drug side-effects, instructed on drug usage, suggested drinking more water, responded with polite words after being thanked). As shown below, we find statistically significant effects of our treatments on the time spent by the physician and on the probability that the physician responded politely when he/she was thanked at the end of the survey. We asked about the latter because in China it is common for physicians to treat patients in a way that lacks personal warmth and for physicians to ignore expressions of thanks, possibly due to large patient volume.
We find no significant effects of our interventions on the other measures of service quality which is perhaps unsurprising given that the baseline rates for most of these measures were either very low (e.g. 11% took the patient's temperature) or very high (98% checked the patient's tonsil). 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 14 Our simulated patients underwent 5 hours of group instruction and individual practice, receiving instruction on the transcript and how to behave, dress, etc. We also instructed them to take about 15 seconds to give the chief complaint, to ensure that they did not speak too fast or too slow. The main goal was to standardize the simulated patients' performance and appearance.
To ensure that simulated patients were well trained, after the group instruction and individual practice, simulated patients tested the protocol once in their sample hospitals (not included in our regression sample) before the actual implementation of the experiment. We offered monetary compensation of 100 RMB (about $16.00 U.S.) per visit per subject, including public transportation (about 6 RMB) and registration expenses (about 8 RMB) in the hospitals.
Empirical Models
We first analyze the determinants of physician gift acceptance by estimating models of the following form:
(1)
where A is a binary variable equal to one if the gift is accepted; X is a vector of patient and physician characteristics (patient's gender and age; physician's gender and a categorical variable for the physician's age, <30, 31-40, 41-50 and >51 years); and E is a vector of the environment of each visit, including whether the physician shared an office with other physicians, the number of other physicians and patients in the office during the visit, and whether other people in the room were paying attention to the gift giving. For this set of regressions we use only treatments with gift giving, i.e. the -No-Friend-Gift‖ treatment and -Friend-Gift‖ treatment.
We next estimate models of the effect of gift giving on the treatment received by patients A and B. Our experimental audit data can be analyzed by comparing means across the control and 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 15 treatment groups. However, one of the main potential concerns about an audit study is that physicians might react differently to different auditors. Therefore, we also estimate models controlling for observable characteristics of auditors and of physicians, as well as for the order in which different treatments were carried out. Our models take the following form:
(2) Table 2 , physician 2A received a visit from a pair of patients in the gift treatment first, while physician 1B received a visit from a pair of patients in the no gift treatment first. The vector X indicates observable characteristics of physicians and patients, including gender and age. We also estimate models with a full set of patient fixed effects as well as physician fixed effects.
The parameters of interest in these models are  2 ,  3 and  7 .  2 shows the effect of gift giving on patient A relative to the control treatment. When the outcome concerns the prescription rate for antibiotics or expenditure on antibiotics, we expect 2  to be significantly negative if gift giving generates reciprocity. Similarly, if the outcome is a measure of service quality, such as the time the physician spends with the patient, then we expect 2  to be significantly positive in the gift giving treatment. Turning to service quality, Panel B shows that gift giving increase the amount of time the physician spent with Patient A, and also increased the probability that the physician would respond politely after being thanked at the end of the visit. 8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 18
Results

The Gift Acceptance Decision
Before turning to our formal analysis of the effect of gift giving and the Friend treatments, we should note that not all physicians accepted the gift, and that it is interesting to ask which factors affect physicians' decision to accept a gift or not. The question of whether doctors should accept gifts from patients has been discussed in the medical literature. For example, Spence (2005) argues that if physicians accept gifts, they may spend more time and effort on gift-giving patients and relatively less time on other patients, exactly the effect that we hypothesize that we will see here. However, Lyckholm (1998) argues that declining a gift may cause more damage to the physician-patient relationship than any potential harm done by accepting it. If a physician rejects a gift, it may be interpreted by the patient as a lack of regard for the patient's wishes, and it may hurt the patient's feelings. In the end, Western authors generally agree that whether to accept or reject gifts from patients depends on the situation (Spence, 2005; Lyckholm ,1998; Nadelson and Notman, 2002) .
The existing literature often does not allow the gift recipient to make an active decision about whether to accept a gift; consequently has been little investigation of this issue. Ong (2011) assumes that gift recipients have shame aversion which makes them follow the crowd in deciding whether to accept a gift: If most people accept gifts, then the decision maker will follow without feeling any shame; but if accepting gifts is disapproved of by most people, then shame will make her reject the gift too.
Gift giving is a common aspect of Chinese culture, and in our data, most physicians accepted the small gift: In the -No-Friend-Gift‖ and -Friend-Gift‖ treatments, about 74% and 79% of the physicians accepted the gift, respectively. In order to understand factors related to 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 19 rejecting the gift, we regress an indicator for gift acceptance on the physicians and patients' demographic information as well as some indicators reflecting the decision environment (see Equation (1)). In this analysis we include only observations of patient A in the gift-giving treatments.
Column (1) of Table 5 shows that gift-acceptance is unrelated to the ages of physicians or patients. However, while patient gender had no significant impact, male physicians were 20 percentage points less likely to accept a gift. The office environment was also important:
Column (2) shows that sharing an office with other physicians reduces the probability of accepting the gift by 30 percentage points. Similarly, when other people paid attention to the gift giving, physicians were significantly less likely to accept. But the number of other patients and physicians in the office during the visit had no significant effect on gift acceptance. Column (3) shows that these results are robust to the inclusion of the patient fixed effects. It appears that physicians may feel shame if others take particular interest in the gift giving, perhaps because this special interest implicitly signals some disapproval. Table 6 shows estimates of equation (2). Two regressions are shown for each outcome, one without patient and physician fixed effects and one with these effects. The visit order is included as a control variable in all regressions, but the age and gender of physicians and patients are included only in the regressions without fixed effects. In practice, controlling for these additional fixed effects has little impact on our estimates, but tends to reduce the standard errors, which provides support for the success of our experimental design. The following discussion focuses on estimates from regressions with fixed effects 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   20 We first discuss how gift giving affects A's outcomes. Table 6 shows that physicians were 15% less likely to prescribe antibiotics when patient A gave a gift in the No-Friend conditions. The estimated reduction in total expenditure on drugs is about 20.02 RMB, which is quite similar to what was shown in the raw means in Table 4 . Physicians also significantly decreased the number of drugs prescribed. If the figures discussed above regarding physician kickbacks are correct, they suggest that on average physicians sacrificed about 4 RMB in order to reciprocate for a gift worth 1.4 RMB. 10 It is possible that this disparity reflects expectations associated with social position. As a relatively powerful and wealthy person, a physician may be expected to respond graciously to a token gift from a young student.
Estimated Treatment Effects
Turning to service quality, we find that physicians spend 0.46 more minutes on patient A in the gift-giving treatment, which is a substantial increase relative to the mean visit length.
Although we do not observe significant difference on the quality of the check-up and diagnosis process (regressions not reported), physicians were also 18 percentage points more likely to respond politely when being thanked at the end of the visit (from a baseline of 50 to 60%).
Hence, physicians do appear to respond positively to a token gift.
Our main focus is on the effect of A's gift giving on patient B. The estimated coefficient on -Role B*Gift‖ ( 3 ) indicates that we do not find any significant effects on the physician's prescribing behavior for patient B in the No-Friend conditions. However, summing the estimated coefficients on -Role B*Gift‖ and -Role B*Gift*Friend‖ ( 3 + 7 ) indicates that when B is introduced as a friend, doctors are 8% less likely to prescribe antibiotics to B if A gave a gift. than otherwise, although the difference is not statistically significant. Total drug expenditure is reduced by 13.25 RMB, and this reduction is significant at the 5% level . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 21
We also find a difference in service quality. Column (8) of more with gift-giver A's friend. Similarly, column (10) shows that in the -No-Friend-Gift‖ treatment, the physician is 18 percentage points less likely to respond politely when thanked by patient B, whereas in the -Gift-Friend‖ treatment, the physician is 23 percentage points ( 3 + 7 )
more likely to respond politely to B. Hence, when B is perceived as unrelated to A, A's gift giving generates a negative externality for B. But when B is perceived as a friend of A, A's gift giving generates positive externalities for B in terms of service quality.
As discussed above, it is reasonable to expect that  1 = 4 = 5 = 6 =0. That is, in the absence of the Gift treatment or the Friend treatment, there is no reason for B to be treated differently than A. Moreover, there is no reason for the treatment of A to be affected by the Friend treatment (since the introduction of the friend occurs at the end of the exchange). Table 6 provides support for these restrictions. Accordingly, we show estimates of the restricted model in Table 7 . The estimates are very similar to those in Table 6 ; once again, they show evidence that doctors reciprocate for gift-giving, that there are negative externalities of A's gift giving on B when B is a stranger, and that there are positive externalities on B when B is introduced as A's friend.
Finally, Table 8 
Discussion
Gift exchange in economics is often treated as a cooperation-sustaining equilibrium in a repeated prisoner's dilemma (Greif, 1994; Kranton, 1996a) . Alternatively, welfare-reducing gifts at the beginning of the relationship are modeled as a way to increase the cost of establishing a new relationship and hence effectively prevent defection (Kranton, 1996b; Carmichael and MacLeod, 1997; Leeson, 2008) . These explanations assume standard preferences and require repeated interactions.
The physician-patient interaction in our setting can be reasonably regarded as a one-shot game. Since there is no primary care system in China, most physicians don't have regular patients, especially for common conditions like a cold or flu. Most patients expect to see random physicians when they go to hospital clinics. More fundamentally, there is a severe shortage of primary care doctors in city A so that there is no incentive for clinical physicians to compete for patients.
This section therefore provides a brief overview of models of gift exchange in one shot games similar to the interaction between our physicians and patients. We focus on the question of whether the models predict the existence of both positive and negative externalities from gift giving. It is relatively straightforward to explain a negative externality: If there is a resource constraint, then giving more to A will necessitate giving less to B. It is more difficult to explain 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 In these models, gift giving is clearly welfare-reducing for the giver. Since the recipient is This model can be extended to explain a positive externality by making the welfare weight depend not only on gift giving but on social distance to the gift giver. 11 An attractive feature of this -social distance‖ hypothesis is that it provides a natural explanation for the diminution of the 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 24 effects of gift giving when moving from A to B. If the physician feels socially closer to A as a result of gift giving, and A is socially close to B, then the physician also feels socially closer to B but the effect is not as great as it is for A.
Models of intention-based reciprocity have been proposed by Rabin (1993) and further developed by Dufwenberg and Kirchsteiger (2004) . In these models, players care not only about the actions but also about the intentions of other players. They reciprocate positively or negatively according to the perceived intention. In our setting, intention-based reciprocity can explain the gift exchange relationship between the physician and patient A. However, since patient B did not give any gift, his/her actions are less likely than patient A's to demonstrate good intentions unless the physician updates his/her belief about B's intentions as a result of A's introduction.
In models of type-based reciprocity (Levine, 1998; Strassmair, 2009; Gul and Pesendorfer, 2010) , how much the decision maker cares about others' welfare depends on their type. In particular, people can be either selfish or altruistic. In this model, giving a gift serves as a signal of one's altruistic type. Once again, in order for this model to explain positive externalities of gift giving, it would have to be the case that the introduction of B by A signals that B is of the same type as A, so that both are treated as altruistic types in the -Friend-Gift‖ treatment.
Charness and Dufwenberg (2006) have developed an explanation of reciprocal behavior based on guilt aversion. They assume that if the gift recipient does not live up to the gift giver's (selfish or not) expectations, then there is a strong negative feeling of guilt. This assumption makes gift exchange a social norm in which a gift has to be repaid, regardless of the intentions, types, or payoffs of the gift givers. Guilt aversion can explain the physicians' reciprocating behavior. If physicians viewed the introduction of patient B as a way to express patient A' s   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 25 expectation that patient B will be treated nicely, then guilt aversion can also explain the positive externality found in the -Friend-Gift‖ treatment.
We have seen that there are several models of reciprocity in gift giving that may be consistent with the existence of positive externalities. The main feature of a model with positive externalities is that the recipient infers something about B's social distance, intentions, type, or expectations from A's introduction. One remarkable feature of our results is that the value of the initial gift was small relative to the reduction in antibiotic costs that the physicians gave in return. This suggests that the monetary value of the gift may not be important. A small gift may be enough to signal a type, indicate intentions, induce guilt, or to reduce the social distance between the giver and the recipient. An interesting question for future work is whether positive externalities could be generated in other ways, such as engaging in personal conversation, sharing the same hometown, etc.. 
Conclusions
This paper provides the first field experiment investigating whether gift exchange has externalities on third parties. Our setting is outpatient clinics in the hospitals of a large Chinese city. Pairs of healthy simulated patients visit the same physician in sequence claiming mild flulike symptoms. We show first, that if patient A gives a small gift to the physician, the physician reciprocates by reducing the prescription of unnecessary antibiotics, spending more time with the patient, and responding more politely.
12 Dur (2009) hypothesizes that giving attention to employees can be as effective as monetary rewards. Kube et al.
(forthcoming a) show in a field experiment that a real gift (a thermos) is more effective than a cash payment of equal value in inducing workers' to put in more effort, possibly because a real gift is perceived to be more personal than cash. 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 26 Our most novel findings concern the externalities generated by patient A's gift giving on patient B. When the physician does not perceive a connection between A and B, he/she compensates for spending more time with A by spending less time with B. This response is consistent with what has been observed in the lab (Abbink et al. 2002; Malmendier and Schmidt, 2011) . However, when B is introduced as A's friend, A's gift giving generates a positive externality for B: The physician spends more time with B, is less likely to prescribe costly antibiotics, and responds more politely to B when A has given a gift. Hence, the direction of the externality depends on whether A claims B as a friend or not.
Most models of reciprocity in gift giving are consistent with the existence of negative externalities when there are budget constraints. In order to explain the existence of positive externalities, it is necessary to extend existing models by allowing gift recipients to infer something about the type, intentions, or social distance of between the gift recipient and patient B from A's introduction. Alternatively, the guilt-aversion model suggests that A's introduction of B serves to create an expectation that B should be treated well.
The fact that we can generate positive externalities in our field setting has interesting implications for models comparing relationship-based and market-based modes of exchange (Kranton, 1996a; Dixit, 2003) . Market-based exchange is by definition impersonal, and ensures equal treatment for each market participant. In contrast, personal exchange can be welfare improving within the context of a bilateral relationship, but can also create negative externalities and unequal treatment in the presence of budget constraints.
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Step 8 Leave the office after thanking the physician. Physician responds politely after being thanked Note: *,**represents that the outcome of column (2) is significantly different from that of column (1) at 5% and 1% significance level. The similar implication holds for column (4) relative to column (3), column (6) relative to column (5), and column (8) relative to column (7)
Total drug expenditure in RMB Note: Standard errors are in brackets with **,* representing estimates significant at 1% and 5% level, respectively. Control variables include the order of the visits, the age and gender of patients and physicians (when fixed effects are not added) 
